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Figure 1(Top) Micro-CT images of representative fractures. (Bottom)
Metrics of joint incongruity after intra-articular fracture. Reference sur-
face ¼ prefecture; test surface ¼ post-fracture.
Figure 2(Top) Representative color map of axial deviation with fracture
healing. (Bottom) Signiﬁcant strain- wise differences in fracture healing to
8 weeks post- fracture (data with different letters are signiﬁcantly different).
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A242studied the correlation of sonographic measurements of the articular
cartilage of the knee joint obtained from the posterolateral and post-
eromedial aspects to that obtained from the anterior aspect by the
traditional method in patients with osteoarthritis of the knee.
Methods:We selected and studied the right knee of thirty one patients
diagnosed with knee osteoarthritis, age ranging from 54 to 85 years
who presented to our outpatient clinic. We used questionnaires to
calculateWestern Ontario andMcMaster Ostoearthitis (WOMAC) scores
and categorize patients into mild, moderate and severe osteoarthritis.
and determined the correlation of the measurements to the severity of
osteoarthritis. We excluded patients who could not extend the knee
past 5 degrees or could not ﬂex the knee beyond 135 degrees, patients
with a knee effusion, and patients who had received an intra articular
injection within the past month.
We measured the articular cartilage by the standard sonographic
method using a GE Logiq e machine equipped with an 8-13 MHz linear
transducer. We ﬁrst measured cartilage thickness with the knee held in
full ﬂexion and at 140 degrees, at themedial and lateral aspects.We then
measured the articular cartilage from the posterior aspect with the knee
extended, over the medial and lateral condyles. We then compared the
measurements obtained from the anterior aspect in full ﬂexion to that
obtained at 140 degrees and from the posterior aspect. We assumed a
linear correlation between standard and posterior aspect measure-
ments, hypothesized that a Pearson correlation coefﬁcient greater than
0.77, corresponding to the lower bound of the 95% conﬁdence interval of
0.6, would show satisfactory correlation between measurements.
Results: We demonstrated very good interobserver and intraobserver
correlation between the two observers, with a correlation coefﬁcient of
0.975 or higher at all sites. We compared the anterior and posterior
measurements with Pearson correlation in both observers 1 and 2.
Among the two observers, the greatest correlation for observer 1 was
between the fully ﬂexed anterolateral measurement to the poster-
omedial measurement with a Pearson correlation coefﬁcient of 0.613,
p-value ¼ 0.000. Among measurements for observer 2, we found a
Pearson correlation coefﬁcient of 0.611, p-value ¼ 0.000 between the
fully ﬂexed lateral and posteromedial measurements. We did not ﬁnd
correlation coefﬁcients among the other measurements. We also noted
that measurements from the posterior aspect appeared to be generally
greater than those from the anterior aspect.
Conclusions: We did not ﬁnd signiﬁcant correlation between anterior
and posterior measurements in patients with knee osteoarthritis. The
highest correlation was found between anterolateral fully ﬂexed and
posteromedial measurements in both observers, with a Pearson cor-
relation coefﬁcient of 0.6. Posterior measurements, especially the
posterolateral measurement appeared to be larger than anterior
measurements indicating that posterior measurements of the articular
cartilage by ultrasound may overestimate the cartilage measurements.
We were unable to correlate the articular correlation with severity of
osteoarthritis as majority of the patients had severe osteoarthritis (27/
34 patients). Hence, although signiﬁcant correlation between anterior
and posterior measurements of the articular cartilage of the knee joint
was observed in healthy volunteers, this was not the case in patients
with osteoarthritis of the knee joint.
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Purpose: Post-traumatic arthritis (PTA) develops predictably after
articular fracture and may result from joint inﬂammation, hemarth-
rosis, or damage to the articular surface and residual joint instability or
incongruity after injury. The MRL/MpJ “superhealer” mouse strain is
protected from PTA and has reduced serum and synovial ﬂuid levels of
IL-1 and TNF-a acutely following fracture. The role of initial injury
severity on PTA development following articular fracture is unclear. The
objectives of this study were: 1) to measure acute and longitudinal
displacement of the articular surface of the bone using in vivo microCT,
and 2) to quantify serum bone markers following articular fracture. We
hypothesized that quantitative measures of joint incongruity could
predict PTA development and that MRL/MpJmicewould have an altered
fracture healing response compared to C57BL/6 mice.Methods: With an IACUC-approved protocol, male C57BL/6 and MRL/
MpJ mice (n¼12 each) were subjected to a closed articular fracture (fx)
(Fig 1) of the lateral tibial plateau. Mice were sacriﬁced at 8wks post-fx,
and arthritic changes were assessed in fractured and contralateral
control knees (modiﬁed Mankin score). In vivo microCT was performed
pre- and post-fx, and at 1, 4, and 8wks post-fx. Displacements of the
articular surface of the bone, or Bone Surface Deviations (BSD), were
quantiﬁed for the lateral and medial tibial plateau (Fig 1), deﬁned as the
displacement of the post-fx bone surface either outside (positive) or
inside (negative) of the pre-fx bone surface (Fig 2). Blood was collected
pre-fx, post-fx on day 4, and every 2wks to 6wks post-fx. Serum
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A243concentrations of biomarkers of bone metabolism were measured:
procollagen type I N-propeptide (PINP), a bone formation marker; and
C-terminal telopeptide of type I collagen (CTXI), a bone resorption
marker. BSDs were analyzed using ANOVA. Bone marker concentrations
were analyzed by Friedman test for repeated measures, and mouse
strains were compared at each time point using the Holm-Sidak mul-
tiple t-test. Regression analysis was used to analyze the relationship
between measured outcomes.
Results: Temporal patterns in BSDs were signiﬁcantly different
between C57BL/6 and MRL/MpJ mice with larger average positive axial
deviations found in C57BL/6 mice at 8wks post-fx (p¼0.01;Fig 2).
Mankin scores were correlated to all BSDs in both mouse strains. Acute
BSDs showed the strongest correlations with PTA development. In
C57BL/6 mice, axial BSDs on post-fx day 0 were highly predictive of PTA
severity at 8wks post-fx (Fig 3). In contrast, MRL/MpJ mice post-fx day 0
BSDs did not predict the development of PTA. Concentrations of PINP in
the C57BL/6 micewere signiﬁcantly lower than theMRL/MpJ mice post-
fx (p¼0.005;Fig 4), indicating a less robust acute bone anabolic
response comparedwith the superhealer strain. Despite higher levels of
CTXI in the C57BL/6 mice compared to the MRL/MpJ at pre-fx, no dif-
ferences were found in CTXI levels post-fx between strains or at any
time point.
Conclusions: Acute BSDs following articular fracture were predictive of
arthritis development in C57BL/6 but not MRL/MpJ mice. C57BL/6 mice
also showed an acute drop in serum PINP compared to MRL/MpJ mice.
Larger BSDs were also observed in C57BL/6 mice compared to MRL/MpJ
mice after 8 wks. Previous studies reported that C57BL/6 mice exhibit
higher levels of inﬂammation post-fx than the MRL/MpJ mice and
suggested that this may contribute to the development and progression
of PTA in this model. This inﬂammatory environment may inﬂuence
fracture healing immediately post-fx, potentially predisposing C57BL/6
mice to PTA. These ﬁndings suggest that joint incongruities secondary
to articular fracture alone do not predispose mice to the development ofFigure 3. Correlations between total joint Mankin score for arthritis at 8
weeks post-fracture and post-fracture joint incongruity.PTA, but rather differences in bone metabolism may play a role in early
healing, which may have a greater effect on outcome. Our results may
provide insights into the physiologic processes determining PTA out-
comes that may protect the MRL/MpJ strain from the effects of articular
incongruity. Further, the translational potential of these incongruity
metrics is high, as they could be readily applied to clinical CT scans.
Figure 4. Serum concentrations of bone biomarkers PINP and CTX-I with
articular fracture in C57BL/6 (B6) and MRL/MpJ (MRL) mice.
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CLINICAL SIGNIFICANCE OF A KNEE EFFUSION DETECTED ON MRI BY
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Purpose: Presence of a joint effusion in knee osteoarthritis (OA) is
thought to represent potentially treatable active inﬂammation. How-
ever, reliable assessment of presence and size of an effusion is sur-
prisingly difﬁcult. Effusions can be graded in a holistic fashion as
present or absent, or by the MOAKS system which generates a whole-
joint score from 0 (absent) to 3 (large). The volume of ﬂuid can be
directly measured by segmentation of T2-intense voxels, but this
process requires workstation post-processing and some supervision.
The KIMRISS semi-quantitative grading system offers an intermediate
approach in which the width of joint ﬂuid is measured and graded 0-3
in each of 4 standardized locations at the knee joint on axial and sagittal
ﬂuid-sensitive sequences, maximum score 12. The relative merits of
each of these methods, and the clinical signiﬁcance of detecting an
effusion in a patient with knee OA, have been little studied. Accordingly,
we used data from the Osteoarthritis Initiative to determinewhether an
effusion of different sizes detected by MOAKS or KIMRISS was asso-
ciated with increased knee pain and disability at presentation or with
an increased rate of use of intra-articular steroid injection over the next
year.
Methods: Patients: This cohort study included knees from 40 subjects
from the Osteoarthritis Initiative (OAI) that went on to have a knee
steroid injection within 1 year of baseline evaluation, and 40 that did
not, matched by age, sex, and Kellgren-Lawrence (K-L) grade of radio-
graphic OA. Subjects averaged 62.3 years of age (range: 45-78), K-L
grade 2.8±1.0 (mean±standard deviation), 78% were women, and body
mass index (BMI) averaged 30.3±4.6. For each patient we extracted the
